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[Abstract] Objective To study the effects of different concentrations of sevoflurane on
monophasic action potentials (MAPs) of three-layer myocardium of ischemia reperfusion in isolated
rat hearts. Methods Thirty-two healthy SD male rats, weighing 280-320 g, were randomly divided
into four groups after successful preparation of langendorff isolated heart perfusion model and 15 min
perfusion and balance of K-H fluid. In the ischemia-reperfusion group(group IR), K-H fluid perfusion
was stopped and balanced for 15 min and cardiac arrest was induced for 60 min with the injection of
Thomas solution (4°C, 20 ml/kg) while the heart was protected by the low temperature Thomas so-
lution (4°C) around it. Reperfusion of Thomas solution (4°C, 10 ml/kg) was performed for 30 min
and the heart was resuscitated by the perfusion of K-H fluid for 60 min. In the 0. 5 MAC sevoflurane
group (group Sev0.5), K-H fluid contained 0.5 MAC sevoflurane and other procedures were the
same as in group IR. 1. 0 MAC sevoflurane group (group Sevl.0), K-H f{luid contained 1.0 MAC
sevoflurane and other procedures were the same as in group IR. 2. 0 MAC sevoflurane group (group
Sev2.0), K-H fluid contained 2. 0 MAC sevoflurane and other procedures were same as in group IR.
HR, MAPs including time course (MAPD;,, MAPD,,) and MAP amplitude of endocardium, mid-
layer myodardium and epicardium was recorded at the time of continuous balance perfusion for 15 min

(Ty), continuous perfusion for 15 min (T,), reperfusion for 15 min (T,) and 30 min (T;).
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Results Compared with T, and T,, HR was slower at T, and T3 (P<C0. 05); Compared with group
IR at T, and T3, HR in group Sev0. 5 and group Sevl. 0 was higher, that in group Sev2. 0 was slower

P<C0.05); At T,, arrhythmia was observed in 6 rats in group IR, while arrhythmia was observed in

1 rats in group Sev0. 5, and arrhythmia was observed in 2 rats in group Sevl. 0 and arrhythmia was

observed in 1 rats in group Sev2.0; Compared with group IR at T3, MAPD;, in group Sev0.5 was

shorter in three sites(P <C0. 05); Compared with group IR at T;, MAPD,, in other three groups was

shorter. Conclusion Different concentrations of sevoflurane can shorten MAPD,, of MAPs, and the

effects don’t depend on the concertrations of sevoflurane when it changes from 0.5 MAC to 2.0

MAC; which may be the mechanism of decreased arrhythmias risk caused by sevoflurane.
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IR 4 8 241.00%4.78 240.0043.51 208. 37+4. 84™ 208.57+2.10"
Sev0. 5 2 8 243.12+3.09 241.1243.09 240. 6345 58° 243.75+7.67°
Sevl. 0 8 242.55+2.82 244.2542.12 215. 62+2. 92 216.1342. 23
Sev2. 0 41 8 244.8842.85 242.6341. 84 197.12+4. 67 196. 7546. 25
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2 4 5 L T, T, T, Ts
IR 41 8 17.71£1. 95 16.64+2. 88 16.06+3.76 17.87+2.38
Sev0. 5 2 8 17.5043. 16 16.2241. 68 16.114+2.56 13.1042. 53¢
A g Sevl. 0 £ 8 17.324+3. 16 15.08+2. 28 17.08+4. 24 17.76+2. 56
Sev2. 0 41 8 16. 00 3. 02 15.2841.92 17.294+5.16 15. 38+3. 57
IR 4 8 19.73+1. 82 17.01+2.16 15.49+4. 07 17.1242.77
Sev0. 5 4 8 19.24+2.75 17.0043. 86 14.42+3.16 12.5543. 00
R Sevl. 0 21 8 19.17+2. 86 15.8543. 05 18.90+3. 64 17.894+3. 82
Sev2. 0 41 8 19. 23+3. 42 15.2143.12 18.63+5. 85 14.99+2.93
IR 4 8 18.80+2. 19 16.03+0.73 15.343. 67 16.003. 58
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IR 4 8 43.63+2.06 41.3544. 89 40. 22+4. 30 41.80+4. 34
Sev0. 5 4 8 43.214+3.41 44.9645. 32 38.0543. 27 33.104+3. 36°
AP Sevl. 0 #H 8 42.26+3. 44 36.2343. 08 41. 8542. 90 35. 6742, 65°
Sev2. 0 4 8 43.274+2. 26 39.76+3. 66 40.394+5. 81 37.6645. 49°
IR 4 8 40.77+£2.47 41.67+2.10 39. 16 6. 00 40.78+4. 11
Sev0. 5 4 8 41.12+1. 82 42.30+3.27 35.3743.96 33.494+5. 83¢
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Sev0. 5 4 8 41.83+1.09 42.89+5.77 36. 74+5. 55 32.8346.14°
P i Sevl. 0 4 8 43.36+4. 63 38.85+4. 59 43.2943. 82 35.26+3. 85°
Sev2. 0 4 8 43.37+3.41 40.17£5. 41 41.8745.85 37.60+3.80°
¥ 5 IR 4 A, P<<0. 05
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IR 41 8 8.30+2.24 7.8441.37 4.7541. 40 4.0840. 80
Sev0. 5 4 8 8.9842. 46 8.1542.02 4.6142.41 4.9242.61
A g Sevl. 0 41 8 8.4242.54 7.8443.29 4.25+1. 67 4.91+2.26
Sev2. 0 4 8 8.66+4.16 7.3842.10 4.634-2. 50 5.16-2. 68
IR 4 8 10. 23+3. 45 8.5542.22 5.3441.54 4.9642.22
Sev0. 5 41 8 10.104+3. 15 8.474+1.93 6.96+1.98 7.01£1.30
e Sevl. 0 #H 8 9.51+2.75 7.5741. 34 5.19+1. 62 6.16+2. 21
Sev2. 0 4 8 10. 2643. 63 8.1842.99 6.5341.93 6.741. 94
IR 4 8 9.3042.89 8. 4641.47 6.4940. 93 5.82+1.16
Sev0. 5 4 8 9.5441. 38 7.7942.17 6.92+2.85 7.1740. 88
A i Sevl. 0 4] 8 8.8142.63 7.034+1.06 6.8341.35 6. 444-1. 09
Sev2. 0 4 8 10. 3743. 27 7.5842. 26 6.7343.80 6.99+1.61

W2 TR WS . A AR R R RE R R R Y
T L B 3 R L A B ) R S A O, AR
eI R RL Tk D& NENE SN Gila o < SaE
A B9 2 WL SRk 5L A 0 O UL R - R O
MR T A B 53 152 46 2 B B Uk P A AR
MAP MM RA )& A,

MAP J2& B 41 Jid /4 5 25 20 M B 40 sh AV L fs . ]
HitFE =20 E N MAP, {£3F it & 1 MAP

BT [A]— 500 ZERE 2T, A8 HEBR X5 1 5
Wel, BT R 0 T JUL AR R ) 2 W RN A2 AR G AR AR, iR
e T ff 25 X 25 20 S WA A FE 0, B AR
S 38 2o () 25 i S i O -5 0 LA B MAP 1
75 AR R S W AN T) v JBE S TE S R O R R Y
K&,

MAPA 1 Vmax [ Bt fER A2 0 B Na™ I3,
R0 WU AR BR A . MAPD W Sz e 8 7 H 467 1 0-3



. 482 - I PRI 2 24 5 2018 4F 5 A48 34 555 5 W1 ] Clin Anesthesiol, May 2018, Vol.34,No.5
®5 MAXRR=ZBOINARER A Vmax BIEEE (V/s,x £5)
A 20 %) H% T, T, T, T,
IR 4 8 2.86+1.18 1.7940. 65 1.2440. 45 1. 2040. 54
Sev0. 5 41 8 2.07%+0. 40 1. 7440. 47 1.1840. 27 1.2440. 24
A g Sevl. 0 4 8 2.49740. 82 1. 68240.75 1. 364-0. 68 1. 2040. 68
Sev2. 0 4 8 2.6940. 67 1.5340. 56 1. 62240. 74 1.434+0.78
IR 4 8 2.60+1.02 1.7640. 76 1.1440. 62 1.2540. 37
Sev0. 5 41 8 2.3740.96 1.8940. 68 1. 6440. 64 1.5140. 38
I Sevl. 0 #H 8 2.024+1.53 1. 4940. 38 1.1340. 62 1.3740.53
Sev2. 0 41 8 2.60%1. 30 1. 75240. 39 1.4240. 54 1.9441.41
IR 4 8 2.9941.13 2.0740. 82 1. 9920. 60 1. 2440. 54
Sev0. 5 41 8 1.9140. 63 1.7540.91 1. 7740. 49 1. 2840. 57
A i Sevl. 0 41 8 2.31+1.21 1. 9040. 69 1.8140.93 1.3040.71
Sev2. 0 41 8 2.7640.93 1.8640.77 1.7741. 37 1.5040. 67
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